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Authors $ Stepukhovich, A, D,, and Baxhareva, I, F, 
ee 
Title t The kinetics theory of two successive one-sided reaction of different 
order , 


Periodical : hur. fiz. khim, 28, Ed, 6, 970 - 975, June 195) 


Abstract 8 An accurate solution to the kinetic problem of two one-sided successive 

reactions o* different order was obtained through integration -of----.--------—.--- 

— dkFferontial equations applicable to the rate of such reactions, It was 
established that two successive reactions of different omer, at a 
certain constant ratio, can take place either in accordance with the bi- 
or mono-molecular law, Final terms for the calculation of changes . 
occurring during the concentration of basic substances, intermediate and 
final products, are pr sented, Four USSR references, Graph, 


Institution : The N, G, Chernishevskiy State University, Saratov 


Submitted : November 22, 1953 
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AUTHOR: Bakhareva, I. F. 
bo cemanaanenememere 
TITLE: Nonlinear Thermodynamics of Irreversible Processes 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, Now 2, 
ppe 350-353 


TEXT: The author aimed at deriving equations for thermodynamic processes, 
which hold not only, like ordinary linear equations, near equilibrium. 

It was found that extending the linear equations over the entire range of 
kinetics of a reaction (beginning from ¢ = 0) leads to nonlinear inter- 
relations. The Onsager function is written: 


: n 
x, * 2b Xe i = 1,2,3..0n (1), where X15 X_ see X, Ore the thermo- 


dynamic parameters, that oharacterize the deviation of the system from 
equilibrium. Lik are the kinetic coefficients, Ky is the thermodynamic 
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Nonlinear Thermodynamics of Irreversible s/020/60/135/002/023/036 
Processes B004/B056 
force: X, = V(- AS)/9x, (3) (adiabatic course of the reaction. 


QS «= deviation of entropy from equilibrium). In first approximation, the 
expression for X, is used in consideration of the terms of second order 

with respect to AS in the thermodynamics of irreversible processes, so 

that X, too is linear: ; 


By, Xb Kom ty2reeen (4). Equation (1) therefore has the form: 


L ; i = 1,2,ee0n (6). If in the expansion of AS also the 


4k541%1 
third order are taken into account, one obtains the equation 


of 
n 
Xs 2 Bs,X4 + (1/2) 2 By X44 (12) and a system of nonlinear 
er 


n 

equations a : Pa a + (1/2) 2 Beal (6'). This system has 
0 Mysy 
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@ more general validity, beoause it describee the entire kinetios of 
processes for which the system of equation (1) holds only near 


equilibrium. 


are 3 Soviet 
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The author thanks A. D. Stepukhovich for a disoussion. There 
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Saratovskiy gosudarstvennyy universitet im. N. G. 
Chernyshevskogo (Saratov State University imeni N. G. 
Chernyshevskiy) 
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Correlation Between the Waves of Various Frequencies, 

After Their Passage Through a Layer of Statistically 
Non-uniform Medium (Korrelyatsiya mezhdu volnami razlichnoy 
eeu proshedshimi sloy statisticheski neodnorodnoy 
sredy 


Radiotekhnika i Elektronika, 1959, Vol 4, Nr il, 
pp 88 - 96 (USSR) ° 


The article is concerned with determining the correlation 
function for the waves of two different frequencies 
received at the same point. This problem is of interest in 
the investigation of the ionosphere by means of two 
different frequencies. It is assumed that the refractive 
index of the ionosphere can be represented as 


n= no(2 ~) where n, and » are defined by Eqs (1). 


N in Bq (1) denotes the electron concentration in the 
donosphere, while e and m represent the charge and the 
mass of an electron; AN is a random deviation of the 
electron concentration from its average value N. ‘The 
complex phase of the wave can be represented as: 
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weS+idina, 


where A represents the amplitude and 5 the phase of 
the wave. If the phase change S' and the amplitude 
change are small, the change of the complex phase, W! , 
can be represented by: 
) 
2k: 
ex 


2 


+ 1AW! = - 2uk 3 (2) 


,k # koM, 2 


ole 
ob 


where it is assumed that the primary plane wave propagates 
in the direction of axis x. For a point with 
co-ordinates (L, 0, 0) , the solution of Eq (2) is 
approximately given by Bq (3). By adopting the notation 

of Eqs (4), the phase and amplitude changes cen be 
expressed by Eqs (5). Consequently, the hase and amplitude 
correlation functions are given by Eqs (8), where Jy 


and Jy are expressed by Eqs (9); the function B(r) 


SOV/109-4-1~12/30 
Correlation Between the Waves of Vurious Frequencies, After Their 
Passage Through a Layer of Statistically Non~-uniform Medium 


of Eqs (9) is defined by Eqs (7), where r is the distance 
between two points situated inside the integration region. 

If the electron concentration is described by the Gaussian 
law (see Eq (10)), functions J, and Jy are given by 


Eqs (11), where D is expressed by Eq (13). If the non- 
uniformities in the ionosphere are comparatively large, the 
factor 6& in Bqs (11) is negligible and the correlation 
functions can be written as Eqs (14). For the same 
condition, the average square values of the phase and 
amplitude deviations are expressed by Eqs (15). Con- 
sequently, the correlation coefficients for the phase and 
amplitude deviations are written as Eq (16). The above 
analytical results relate to the fluctuations of the 
phases (and amplitudes) for two waves and frequencies 

W), and 5 which passed through thicknesses L; and Ly 


of the ionosphere, respectively. The accuracy of the 

formulae could be checked by employing the results of the 

experiments carried out by Gusev and Mirkotan (Ref 5). 
Card3/4 The amplitude correlation coefficients obtained from 
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Eq (16) and from the measurements, are compared in 
Figures 6, 7 and 8; the circles, crosses, squares and 
triangles in the figures correspond to the experimental 
points. The author expresses his gratitude to Professor 
S.M. Rytov for directing this work. 

There are 8 figures and 6 refcrences, 5 of which are 
Soviot and 1 English. 


ASSOVIATION: Fiazicheskiy institut im. P.N. Lebedeva AN SSSR 
(Physics Institute imenil P.N. Lebedev of the 
>.Sc.USSR) 
SUBMITTED: April 10, 1957 
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6910 E033/E415 ! 
. AUTHORS: Kinber, B.Ye, and Bakhareva, M.F. 
-. TITLE: Reliability of a System of Diversity Reception of Two. 
} Unequal Correlated Signals 
‘ PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No.10, 
pp.1726+1727 


TEXT? In investigations into the reliability of diversity 
reception of tropospheric signals, tho statistics of uncorrelated 
and correlated signals have been examined on the assumption that : 
the average powers of the signals in the various channels are : 
equal, In practice, this assumption is not generally true, since 
the receivers and‘antennae are not identical, In this short 
communication, the distributions of the levol in a system whish 
selects the best signal from two unequal correlated relay signals 
is obtained, It is shown that for high reliability and not too rl 


, 
~ 


large correlation, this system is equivalent to a system of 

diversity reception of two equal uncorrelated signals with small 
Average power, The reliability P(E>£,) of a double-reception | 
system, which selects the best signal, equals 
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x . 
P(B>&,) =i — \w (By, By) dB, dB, 
$ é, 


‘where W is a two-dimensional distribution function, For unequal. 
' Correlated relay signals the function W has the form’ 


Sa a 5 
W(A,, Es) = are Gh, St, on (—sanr yay) (2) 


where of a i= 1,2, I, is a Bessel function (imaginary 


® 
argument), p'22©l- p2, and p is related to the correlation 
coefficient R between the signals by the relationship 


R #0, 921p2 + 0, 0576p + 0. OL4ap® + 


@eee 


2 7. 
It is shown that for high reliability * 1 and small 
Card 2/4 
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correlation R, the distribution of unequal correlated signals 
can be presented in the form 


(10) 


y 
' 


- one 1 a 
PIE>B) mt —[toe Ye Ri, 


i.e. as the mutual distribution of two equal uncorrelated signals, 
the average power of which equals E)KF2V1l - p2. The reliability 
gain a of the system of two unequal correlated signals compared 
. - . with a system of two equal uncorrelated signals does not depend on 
ts - the reliability and equals I 

= 


an (1) 


— 
Vie vi-e a 
. x son. 
ast _ The_dopendence of a(db) on the ratio of the average levels 
Eo/E,(db) is shown graphically (calculated by Eq,(11) for 
p © 0; 0.2; 0.4%; 0.6 and E » Ej). There are 1 figure and 
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4 references: 1 Soviet and 3 non-Soviet, : 


SUBMITTED: May 6, 1960 ‘ 


Card 4/4 


RELEASE: 06/06/2000 CIA-RDP86-005 


PYRO 8 QUASI o WPA we 


13R000103110008-7 


rey EISLER, 
cos at Brass SET eile SRE 8AM RET OSL 


ER SURST TS 
aoe AS: 


Ney 
264,33 
8/106/60/000/005/007/009 
4.7300 A055/A133 
AUTHORS: Bakhareva, M, F.; Kinber, B, E, 
~~. eee ee 
TITLE: On the problem of high-directional antennae gain losses due to 


tropospheric scattering 


PERIODICAL: Elektrosvyaz', no. 5, 1960, 67-68 


TEXT: Losses called antennae gain losses arise when high-directional 
antennae are used for tropospheric propagation. According to Booker and de 
Bettencourt [Ref, 1: “Theory of radio transmission by tropospheric scattering : 
using very narrow beams", Proc, IRE, v. 43, no. 3, 281, 1955] these losses are 
due to the fact that the scattering volume decreases when the antennae gain in- 
creases, whereas Mellen, Morrow, Pote, Radford and Wiesner {Ref. 2: “UNF Long- 
Range Communication Systems", Proc, IRE, v, 43, no, 10, 1269, 1955] attribute 
them to an insufficient correlation of the scattered field in the aperture of 

the receiving antenna, It is shown in the present article that both these 

causes are identical; they merely correspond to two different ways of describing 
the same phenomenon, The antenna gain losses are determined by 


B 
dt | 
A= geP Oo) Gp (1) 
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where Pant and Pay represent respectively the average received scatter-power for 
the directional and the non-directional antenna and G,, and Goo represent 
respectively the gain of the transmitting and the pesetving antenna, A calcula- 
tion of the gain-losses due to the "de-correlation" ("raskorrelirovaniye") of the 
field in the antenna aperture shows that the power in the receiving antenna 
channel can be expressed by the integral over the aperture plane: 


ne ease Aenea : ! 1 
Pant "4 ix «ff pioge (s) EB (s) E (s!)* dsas’, (2) 
s 
2 
where Y is the field distribution in the antenna aperture plane at transmission- 
operation, = is the antenna area, y is the conductance of the medium, The field 
E (s) is the sum of the fields scattered on the permittivity fluctuations 


in the scattering volume, Substituting (3) in (2), averaging for all possible as 
transforming Rog as follows: 


= "| A 
Rog ™ Rogs + [S - S| cos p (5) 

and supposing that 
Ri» RoR 


R_ YR 1, &R 
os o's 


1? 2 
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where Py = dy Ee and Bu =. 
of the vant vtne antenna 


directional diagram, {s: 2, 
Fae B { 
z= 


ds 


exp.(-iks' cos ¥)¥(s) ds = 
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ae The magnitude F, proportional to the 


cos py) x'p* (s') ds! a 


fe (0, Y) «= c (8, #7). 
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On the problem of high-direectione: 


It is assumed that. in (6): : 
Rost 7 Roig) eR - R! Zz (8) 
where R and R‘ represent, respectively, the distance between the antenna center 


M and the points ° ang O° of the seattering Volume, This assumption is admissible 
since points.0 ant c! are, Situay ed in the anténrla Fraunhofer region. For the 


same reason, the ter- !S°- §t: ‘as omitted in establishing (6), The following 
2R 
OS ‘ 
approximation is al co possible in (6): ' 
Cp) ety A), . (9) 


Introducing the scatter diancter, Wwe van write: 


6 (7, 0) = Re fae (t27° x otk [(R, “Ror) + (R= RY] 
and, using (7) - oe we finally a 3 
f(x,“ ® f (yp * 


—* 


p Cae asp x 8 0) » + (10) 
‘ ant (a7)3 ‘ RP Re ; : 


= 103110008-7 
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AUTHOR: Bakhareva, M.F. 
TITLE: Cross-correlation of field fluctuations with finite 


receiving lens dimensions, 
PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.1, 1961, pp.9-13 


TEXT: The author obtains the cross-correlation factor R for 
the field fluctuations at the foci of lenses with incident 
monochromatic and initially plane wave, traversing a layer of a 
medium with large-scale random inhomogeneities of the refractive 
index. It is shown that if the lens dimensions are comparable with 
the radius of cross~-correlation of the field fluctuations, with 
increased distance between points of reception the coefficient R 
decreases more slowly in the presence of the lenses than in their ij 
B 


absence. Acknowledgements are expressed to S.M. Rytov for his 
attention to the work. L.A. Chernov and M.N. Krom are mentioned 
for their contribution in this field. 

There are & figures and 3 Soviet references. 


SUBMITTED: June 1, 1960 
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AUTHOR: Bakhareva, M.F. 


TITLE: Frequency correlation of fluctuations of amplitude 
and phase utilizing a highly directional antenna 


PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 10, 1961, 
1636 - 1644 


TEXT: Analysis is given for correlation in propagation in non-uni- 


form media. Formulae are sought expressing the dependence of the a 
coefficients of frequency correlation of fluctuations of amplitude 


(RA) and phase (R;) at the focus of a lens antenna on the wave pa- 


raneter D = 4l/ka2, (where L is the thickness of the medium tra- 
versed, k is the wave veataat and a is the mean dimension of the 
’ 


non-uniformity of the medium), on frequency difference &, and on 
relative dimensions of receiving antenna, h/a. Field fluctuations 
are assumed small, and the antenna is a square of side h.Two plane 
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D253/D3 
Waves of frequencies W, and W5 are assumed, 


he focus, Ri 


With fluctuations 


AA,» and yy 5 at t and Rare given by 


Re. —_SaPaak Re Aq? age (1) ‘_ 
as ) / = eS ’ eo fess : 
V(aaty (aatn (AqP)" (ge)? 


d 
re derived, 


Rasprostra- 
Sluchaynymi neodnorodnostyami (Propagation 
of Waves in a Medium wi 


th Random Non-Uniformities) Izd. AN SSSR, 
1958). In deriving the e 2 or these functions two cases 
are (tetinguished, (1) in which Do/(1 - §)2 
D/(1 ~ §)2 


- wy. 


“sly and (2) in which 
“1. The expressions obtained are res 
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AaB { ! a (2) 01 — yt F(sF1)- 3 . 
Aq, (s) Ags (s‘) 


dium, and Ag is the amplitude incident on the layer. The coeffi- 
cients of frequency correlation are then calculated, involving in- 
terr:tion of the expresnions found for the frequency cross-correla- 
tion sunctions over the area_of the antenna. Two caags are again 
distinguished. (1) D/(1 = 62)«=1 and (2) D6/(1 - 6*)="-l. The 
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result for the first case is 


(16) 


indicating that in this case the coefficients do not depend on the 
dimennions of the focusing structure and fluctuations of phase are 
completely correlated. For the second case the final expressions 


are a3 ' 5 : 
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where Q, (2) = i ® (=) + = ]° wa’, and © is the proba- 


bility integral. Ini this case the coefficients @pend on the dimen- 

Sions of the receiving structure. The results show that with the 

increase of antenna dimensions or decrease of dimensions of non- 
uniformities, the .correlatidn of amplitude and phase at the focus 
increases. Absolute intensities of fluctuations at the focus in- <a 
crease more slowly with antenga dimensions than the correlation 


functions. S.M. Rytév is thanked for discussions. There are 3 fi- 
gures and 6 Soviet-bloc references. 
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NOISEPROOFING OF AMPLITUDE-KEYED SIGNALS AT FADINGS (USSR) 


Bakhareva, M, F., and L. I. Byalyy. Radiotekhnika i elektronika, v. 8, no. 4, 
1583;-539-545, S/109/63/008/004/001/030 


The noiseproofing of a receiver equipped with a limiter whose limiting level 
"follows up" the optimal signal-to-noise ratio (8) during the fading of keyed 
binary signals is examined theoretically. The calculation of an optimal 
limiting level and of the noiseproofing of reception with optimal regulation of 
the limiting level with (case 1) or without (case II) fadings are presented and 
analyzed. The optimal limiting level, U_, (8, »), is calculated and the de- 
3 pendence of U_, on % (where % and1-% are the transmission of "one" and 
"zero, " respectively) in & region of medium values of B is noted. In an analysis 
of case I, calculations mede for various values of B and »% demonstrate that the 
difference in values of the total error probability P(f, Uopt, %) ig negative and 
that its absolute value is negligible. Therefore, the error probability is vir- 
tually independent of » for |» -1/2 |s 0.1. Calculations of noiseproof reception 
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(Information theory) 
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j AUTHOR: Gertsenshteyn, M. Ye.; Bakhareva, M. F. “/9 
2 Scat a 
ORG: none B 


TITLE: The problem of phase relations during amplification in an active medium 
SOURCE: Radiotekhnika i elektronika, v. 11, no. 3, 1966, 526-531 
TOPIC TAGS: laser, Raman laser, parametric amplification, nonlinear optics, maser 


ABSTRACT: A theoretical analysis is made of the amplification of a weak light signal |- -- 
-in‘an active medi. It is shown that in the linear approximation amplification 

of a weak signal in a ~level parametric medium and in’ three-level quantum media (in. 
‘cluding Raman ie n be described by the same dispersion equation. Conditions 

are established under which solutions of this equation correspond to one or the other 


type of amplification. Special cases of the amplification of transverse and longi- 
tudinal waves are considered. Orig. art. has: 16 formulas. (cs} 
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AUTHORS: Vigdergnus, M. S., Gol'bert, K. A., Savina, I. M., Afanastyo,K1, 
Zimin, R. Aw, and Bakhareva, XN. I. aA aes 

TITLE: Chromatographic analyeia of microimpurities conaiating of 
acetylene and diene ovmpounde in complex hydrocarbon mixtures 


PERIODICAL: Zavodakaya laboratoriya, v. 20, no. 2, 1962, 149 = 159 


TEXT; A report ie given on @ method of chromatographic determination 

of acetylene, propane diene, methyl acetylene, divinyl, and ethyl acetylene , 
for the purpose of controlling the purification proceas of pyrogas or the 
propane-propylene fraction. The analysis was conducted with an experimental 
model of the xtw~-2 (KhTP-2) chromatograph which was provided with a detactor 


for heat of combustion. Air served as carrier gas. Anong the known _ 
sorbents, none wae found which permitted the determination of the peaks 

of the dienes and alkynes to be ascertained. A system consisting of tvo 

3} m long columns, diameter 4 ma, waco, therefore, chosen. The firat column 

was filled with Insa briok powder (0.25 - 0.50 ma) soaked with 25% 

tae ap phthalate. Thie column permitted the separation of hydrogen 

Card 1 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110008-7 


§/032/62/026/002/001/037 
Chromatographic analyeis of... B101/B110 


+ methane; ethane + ethylene; acetylene, propane, propylene, isobutane, 
propadione, n-butane, isobutene + i-butene + methy) acetylone; 2-butene, 
divinyl + ethyl acetylene. The second column was filled rith brick 
powder soaked with 30% Sulfolane. It persitted the separation of rethyl 
acetylene, divinyl, and ethyl acetylene. Operation ia conducted first with 
coluan 1, and after passage of the propadiene peak, the columns are 
Connected in series until the butane peak has passed. After this, the 
following aubatances are eluted from column 1 directly into the detector: 
2-butone, divinyl, and ethyl acetylene. Subsequently, column 2 is 
reconnected, and separate elution of isobutene + I-butene, and cethyl 
acetylore takes place. To prevent burning through of the detector, the 
circuit must be switched off during elution of Ho» ClHg» CoH gs and C,Ee. 


Whon deternining the oontent of divinyl and ethyl acetylene, the columne 
are connected in series after the peak methyl agg tiene + Lesobutene 


+ lebutene. The acouracy of the analysis is 10° %. The mean deviation with 
pyrogas ie: 2% for acetylene; 6% for methyl acetylenes 13% for propadiene; 
3% for divinyls with the ethane-ethylene fraction: 5% for acetylene; 

23% for propadiene. The apparatus wae calibrated by means of synthetic 
mixturea, There are 1 figure and 1 table. 
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ASSOCIATION: Novokuybyehevekiy filial inatituta sinteticheskikh spirtov 
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Growing. Leningrad, 1956. 
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Dull finishing of furniture with lacquer flow-coating machines, 
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(Furniture) (Wood finishing) 
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